Parallel changes in brain tissue blood flow and mitochondrial function during and after 30 minutes of bilateral forebrain ischemia in the gerbil.
Forebrain ischemia was induced in Mongolian gerbils by bilateral occlusion of the common carotid arteries for 30 minutes. These animals do not have a complete circulus arteriosus Willisii. Mitochondria were prepared from the forebrain tissue at the end of the 30 minutes occlusion period as well as at different time points after the release of the occlusion. Tissue blood flow in the forebrain was also determined by measuring the brain tissue accumulation of 14C-iodoantipyrine. Tissue blood flow in the forebrain decreased from a control level of 1.43 +/- 0.03 ml/min/gr to 0.13 +/- 0.03 ml/min/gr by the 30th minute of ischemia, increased to 1.12 +/- 0.25 ml/min/gr after 5 minutes of reflow, but decreased again to 0.41 +/- 0.07 ml/min/gr after 1 1/2 hours of reflow. Oxygen consumption rate of mitochondria prepared from the forebrain (glutamate + malate as substrates in the presence of ADP) was 98 +/- 13 nmoles O2/min/mg protein in control animals, decreased to 61 +/- 9 nmoles O2/min/mg protein after 30 minutes of occlusion, recovered to 106 +/- 9 nmoles O2/min/mg protein during the first 30 minutes of reperfusion. During extended reperfusion, mitochondrial respiratory activity declined reaching 20 +/- 5 nmoles O2/min/mg protein after 5 1/2 hours of reperfusion. Respiratory control ratio of the mitochondria (relative increase of respiration upon addition of ADP) was 9.2 +/- 1.3 in control animals, 7.0 +/- 1.5 after 30 minutes of carotid occlusion, 9.0 +/- 1.2 after 30 minutes of reperfusion, and 5.8 +/- 0.8 after 5 1/2 hours of reperfusion. Superoxide dismutase activity of the forebrain mitochondria was 5.10 +/- 0.7 I.U./mg protein in control animals, decreased to 3.3 +/- 1.6 I.U./mg protein after 30 minutes of occlusion and remained at this level throughout the reperfusion period. These data confirm earlier reports that deterioration of mitochondrial function may contribute to the development of ischemic and post-ischemic brain tissue damage. It also appears possible that postischemic damage of mitochondrial function develops secondary to postischemic deterioration of tissue blood flow.